The external appearances of the anencephalic foetus are sucli as to suggest a disturbance of the relations of the internal organs to each other and to the vertebral column, and it was with a view to the demonstration of what these changed relations were that I examined one specimen of anencephaly by the frozen sectional method. The foetus chosen for the purpose of this investigation was one sent to Prof. A. R. Simpson by Dr Miller of Sunderland, and I have to thank Dr Simpson for permission to examine it.
The Clinical History of the case may be given in Dr Miller's own words :?" In April 1888, the mother gave birth to an anencephalic foetus. There was large excess of the liquor amnii, and the labour was very tedious. The mother on this occasion attributed the deformity to a fright received whilst carrying the child. She states that she has a great horror of frogs, and that whilst walking in the country a friend took up a dead frog and threw it at her. On her telling this to the nurse, she confirmed her in her opinion by saying that the child had the appearance of a frog. Six weeks after the birth of this child she menstruated slightly ; she then became pregnant again, and expected the child about the beginning of March 1889. However, on January 27th, I was called to see her, and found her in labour, the os uteri being about the size of a half-crown piece. I waited till the os was largely dilated, and then ruptured the membranes, after which there was a tremendous gush of waters. Two or three pains now served to expel the child, which proved to be anencephalic like the former one." Her husband, whose second wife she was, had had by his first wife a child that died of hydrocephalus, and another that succumbed to spinal disease.
The interesting facts about the clinical history were? (1) The transverse diaifleter both in front of and behind the ears was 6 cm. The transverse measurement of the face between the malar bones was 5-5cm., and the vertical or fronto-mental was 6 cm.
The transverse diameter of the shoulders measured very nearly 4 cm. The shortness of the foetus and of its head diameters was, of course, due to the peculiar malformation of the cranium.
The monstrous appearance was caused by the absence of the cranial vault and brain and by the existence of a well-marked spina bifida in the cervical region. The the basi-and pre-sphenoid (Fig. 1, A) . The sphenoid had lying in front of it the cartilaginous ethmoid. On the altered basis cranii lay a mass of blood-clot, rendered spongy by numerous fibres which traverse it, and covered by a membrane which was continuous with that closing in the cervical spina bifida, and which was firmly attached to the margins of the bones which formed the boundaries of the area on the upper surface of the head. In the region of the face, as seen in the section, the tongue was seen lying in close contact with the roof of the mouth, dental germs were present in the upper and lower jaw, and the buccal cavity became continuous with the pharyngeal at the level of the fifth cervical vertebra.
The further dissection of the head revealed the following facts:?
The nasal spine and posterior part of the orbital plate of the frontal were the parts of that bone which were present. It articulated with the nasal bone, with the lachrymal, with the ethmoid, and with the pre-sphenoid and its great wing on that side. The external angular process of the frontal articulated with the zygomatic process of the temporal. The nasal bones were abnormally large and well ossified. The malar bones were also large, and each articulated with the external angular process of the frontal and with the great wing of the sphenoid, but not directly with the zygoma of the temporal bone. The petrous, mastoid, and zygomatic parts of the temporal were present, but the squamous part and the annulus tympanicus were entirely wanting. (Fig. 1, B (Fig. 1, D ) lay above and slightly in front of the thyroid cartilage of the larynx at the level of the seventh cervical vertebra; it was situated 1*4 cm. in front of the spinal column, and the space between it and the thyroid cartilage measured only 1 mm. in breadth.
(In my second specimen the hyoid bone (Fig. 3, D (Fig. 1, E) . The anteroposterior diameter of the larynx was 6 mm., and the lower margin of the cricoid was situated 8 mm. above the manubrium sterni.
The isthmus of the thyroid gland (Fig. 1, F The antero-posterior diameter at the level of the third dorsal vertebra was 2 cm.; at the level of the fourth, 2'5 cm.; at that of the fifth, 3*5 cm.; at that of the sixth, 4 cm.; and at that of the seventh, 4-3 cm.
The trachea (Fig. 1, S) extended from the level of the lower border of the first dorsal vertebra to that of the middle of the body of the fifth dorsal, where it bifurcated ; it had a vertical measurement of 4'4 cm., and an antero-posterior diameter of from 1 to 2 mm.
The upper border of the manubrium sterni lay opposite to the upper margin of the third dorsal vertebra, and at the level of the eighth tracheal ring. In the sagittal section the heart (Fig. 1,   H ) was divided, the cavities of the right and left auricles being opened into, and the tricuspid valve guarding, the opening into the right ventricle was seen. The valves and apertures of the heart were in the condition in which they are found normally in a foetus of this age. In vertical extent, this organ corresponded to the fifth, sixth, seventh, and eighth dorsal vertebrae, and it was seen to be tilted upwards in front, so that its apex corresponded to the disc between the seventh and eighth dorsal vertebrae. The foramen ovale lay at the level of the body of the seventh dorsal vertebra.
The thymus gland (Fig. 1, G) , lying in front of the heart and pericardium, extended vertically from the level of the second to that of the lower border of the fifth dorsal vertebra, a distance of 2*3 cm. Its antero-posterior diameter superiorly measured 1*5 cm., and it tapered to a point inferiorly. It had a somewhat triangular shape as seen in section, and at its base it came in contact with the left innominate vein, the trachea, and the thyroid isthmus in the middle line. The lungs were not visible in the mesial section, but dissection revealed them lying at the back of the thorax, unexpanded and small in size. The aorta was seen in the section near its origin from the left ventricle at the level of the fifth dorsal vertebra, and again in the descending part of its course at the level of the sixth, seventh, eighth, and ninth dorsal vertebrae. At the level of the last-named bone it passed through the hiatus aorticus into the abdomen. The ductus arteriosus uniting the pulmonary artery and the aorta was widely patent. The left innominate vein crossed the middle line at the level of the upper border of the third dorsal vertebra.
With regard to the relations of the parts in the region of the thorax, it was seen that the thymus gland, the trachea, the left innominate vein, and the manubrium sterni were all situated at a lower level than is found in the normal foetus; but the central tendon of the diaphragm lay nearly at the same level with regard to the spine, and the heart in its vertical extent was not far from the normal.
The upper limit of the heart corresponded to the fifth, and the lower to the eighth dorsal vertebra, and these are its normal relations in still-born foetuses. Now, since the organs in the upper part of the thorax are at-a lower level, qua the vertebral column, than is normal, and since the heart is practically in its normal position in this respect, it follows either that the organs were smaller or that the thoracic cavity was larger in an anteroposterior or in a transverse direction (for it was really smaller in the vertical direction, as has been shown). On examination it was found that the organs were not relatively small; and with regard to the size of the thoracic cavity, it was discovered that, instead of the vertical diameter in the middle line being slightly greater than the antero-posterior (as it is in the normal foetus), it was distinctly less. The conclusion could, therefore, be drawn that room had been found for the thoracic viscera by a bulging forward of the anterior thoracic wall; and, since the transverse diameter of the interior of the thorax was twice the length of the antero-posterior, it is probable that further space for the accommodation of the organs was thus made available.
The Region of the Abdomen.?In the abdominal region the section passed slightly to the left of the middle line, and therefore the parts were not divided exactly mesially. The liver (Fig. 1,1) , as is always the case in the foetus, was a very prominent organ. In vertical extent it corresponded (in the middle line) to the bodies of the ninth, tenth, eleventh, and twelfth dorsal, and first and second lumbar vertebrae, and it was normal in this respect. The greatest vertical hepatic diameter was 5*2 cm., and the antero-posterior diameter at the level of the eleventh dorsal vertebra was 34 cm.; both these measurements were made in the middle line of the body. In form the liver was nearly normal, the only peculiarity being that the left lobe was somewhat larger than it usually is in the eight months' foetus. The stomach had a somewhat narrow tubular form, and lay nearly vertically in the abdomen on the left side of the spine, opposite to the ninth, tenth, eleventh, and twelfth dorsal vertebrae. The duodenum (Fig. 1, L) crossed the middle line at the level of the disc between the first and second lumbar vertebra.
The umbilical cord was inserted into the anterior abdominal wall at the level of the fifth lumbar vertebra.
The pancreas corresponded in vertical extent with the body of the first and the upper half of the body of the second lumbar vertebra. It was at first thought that the spleen was absent in this case, but on dissection it was found packed in alongside of the vertebral column, immediately under cover of the diaphragm; it was very small, measuring only about 2 cm. in length. On account of its small size and its position, it did not possess the same relations to the colon, liver, and stomach as in the normal foetus. With regard to the small intestine, the duodenum crossed from left to right at the level of the disc between the first and second lumbar vertebrae, and its third part (Fig. 1, N) recrossed the middle line at the level of the third lumbar body. The coils of the jejunum and ileum were found occupying the abdominal cavity at the level of the third, fourth, and fifth lumbar and first sacral vertebrae. The caecum and ascending colon were not absolutely normal in position; the former lay a little above and internal to its usual site in the left iliac region, and the latter ascended to the neighbourhood of the gall-bladder, where it formed a feebly-marked hepatic flexure, and became continuous with the transverse colon. The ascending and the transverse colon were both greatly distended with meconium, and the latter (Fig. 1, M There was neither kidney nor supra-renal capsule on the left side of the middle line; but on the right side they were both present, were normal in position, and did not appear to be of greater size than usual.
The bladder (Fig. 2, F) was, as is usual in the foetus, almost entirely an abdominal organ. Its cavity had an elongated oval shape, with its long axis running almost vertically. In an anteroposterior direction its cavity measured 1*5 cm., and vertically it had a diameter of 3 cm. It contained a few drops of clear urine.
The Region of the Pelvis (Fig. 2) .?Lying behind the bladder, and moulded to its posterior wall, was the uterus (Fig. 2, E) , which lay partly above and partly below the plane of the brim. The vagina (Fig. 2, G) (Fig. 2, B and C), distended with meconium, occupied a large portion of the pelvis; it made one bend upon itself opposite to the third sacral vertebra.
The Extremities.?The limbs were well formed. In the lower end of the femur was an ossific nucleus, from 1 to 2 mm. in diameter. There was a large amount of fat in the knee-joint, the infra-patellar pad was of considerable size; there was also a pad between the condyles, and a layer of fat passed backwards upon the head of the tibia. These facts were revealed by a vertical mesial section of the knee. A similar section of the foot showed a centre of ossification in the astragalus, 6 mm. by 4 mm.; and there was also an ossific nucleus in the os calcis, measuring 10 mm. by 8 mm. There was no centre in the cuboid, and that bone was seen to underlie the external cuneiform ; and, on further dissection, was found to reach to the inner side of the middle cuneiform, thus indicating what may be held to point to a certain degree of commencing talipes.
To summarise: the important anatomical details in this specimen were? (1), the condition of the bones of the head, the absence of the vault bones, and the deformity of the base bones; (2), the abnormal arrangement of the cervical part of the spine; (3), the displacement downwards, qnh the spine, of the soft parts in the region of the neck; and (4), the absence of the left kidney and supra-renal capsule.
The 
